Sources and selection criteria
We conducted a systematic search on Medline; used reports from WHO and other international organisations; and communicated with experts in the field. Although non-communicable diseases have been variously defined, we propose to limit the term to four major disease categories that are linked by common risk factors: cardiovascular diseases, diabetes mellitus, cancers, and chronic obstructive pulmonary disease. Dietary consumption patterns, physical inactivity, tobacco use, and environmental pollution are among the common risk factors shared by these disorders, providing common pathways of epidemiological transition as well as public health action.
Estimating the burden of non-communicable diseases
Validated nationally representative estimates of cause specific mortality are not available for any country in South Asia. The available data are based on combinations of different datasets. In India, for example, deaths are registered as a part of "medical certification of cause of death" (registration of hospital deaths) and "survey of cause of death" (a rural based registry). Other countries in the region provide mostly hospital based mortality data for assignment of cause of death. Population based estimates of mortality from non-communicable diseases are therefore difficult to produce: the urban data are based on inadequate death certification, and the rural data are limited by the inaccuracies in record keeping and partial coverage of health information systems.
Establishment of surveillance systems for noncommunicable diseases and their risk factors is essential for developing prevention strategies and monitoring the impact of control programmes. Pilot programmes are now under way in some of the countries to establish and evaluate such systems.
According to national reports gathered by WHO's South East Asia regional office, of the total deaths in South Asia, the proportion attributable to selected non-communicable diseases ranged from about 7% in Nepal to 40% in the Maldives in 1998.
2 Table 1 shows data for 2000.
Cardiovascular diseases
Cardiovascular diseases are major and growing contributors to mortality and disability in South Asia. 3 5 Studies conducted in South Asian migrants show they have higher coronary mortality than the reference
Summary points
Mortality, morbidity, and disability attributable to the major non-communicable diseases account for about 60% of all deaths and 47% of the global burden of disease; these rates are expected to rise population of their adopted countries and an earlier onset of disease linked to abnormalities of glucose homoeostasis. 6 The cardiovascular disease profile in the region shows the presence of emerging and advancing diseases (such as coronary heart disease and stroke) and established but receding diseases (such as rheumatic heart disease and hypertension (which is also a risk factor for stroke and coronary heart disease)).
Deaths from coronary heart disease in India rose from 1.17 million in 1990 to 1.59 million in 2000 and are expected to rise to 2.03 million in 2010. Prevalence varies by site, age group studied, and diagnostic criteria used, but an urban prevalence of about 10% in urban adults aged ≥ 35 years is a credible estimate based on several surveys. 4 A 1994 study found that prevalence of coronary heart disease in Sri Lankan men aged 35-59 years was 1.6%-on the basis of electrocardiographic and questionnaire criteria; prevalence estimates based on history alone were 1.9% in higher and 0.6% in lower socioeconomic status groups in an urban population. 7 Stroke is a major cause of mortality and also amounts to a large proportion of DALYs (disability adjusted life years) lost. Rheumatic heart disease continues to be an important problem in the region, though there are indicators of a recent decline in some of the countries. [8] [9] [10] [11] Hypertension has been widely studied in community surveys, though nationally representative estimates are available only in a few countries. The prevalence of hypertension in adults was estimated to be 23% and 18% in urban and rural areas respectively in the national health survey of Pakistan, conducted during 1990-4.
12 Hypertension was positively associated with higher socioeconomic status in both urban and rural areas. In adults in Sri Lanka the prevalence of hypertension was estimated to be 17% in urban and 8% in rural areas.
1 Several studies across India also report a higher prevalence in adults in urban compared with rural areas (20-40% v 12-17%). [13] [14] [15] Several surveys of risk factors conducted across South Asian countries have shown high and rising rates of overweight, central obesity, diabetes, high blood pressure, and dyslipidaemia in urban populations. 12 13 16 Such trends also exist in rural populations but are lower in magnitude and less steep in the slope of change. Although inflammation may play a role in accelerated atherogenesis, specific evidence linking that process to the early onset of coronary heart disease in South Asians is not yet available.
The socioeconomic gradient in cardiovascular diseases and related risk factor distributions among population groups are also changing. Tobacco consumption is now universally more common among the lower socioeconomic groups. Other risk factors are beginning to show a reversal in some populations-for example, hypertension is now more common in poorer groups in Chennai, India, and diabetes is emerging as an important disease in the urban slums of Delhi.
As the epidemics advance and mature, the risk of cardiovascular diseases will affect all sections of society, with the poor most likely to develop the diseases. Recent studies from India show that individuals with lower levels of income or education are at higher risk of coronary heart disease, suggesting that for some population groups in South Asia, prevalence is following the pattern seen with advanced epidemics in developed countries-the highest prevalence is shifting from the more affluent to the less affluent. 17 18
Diabetes mellitus
The prevalence of diabetes and its adverse health effects has risen more rapidly in South Asia than in any other large region of the world. India has a higher number of people with diabetes than any other country, with estimates ranging from 19.4 million in 1995 19 to 32.7 million in 2000. 20 In Bangladesh, the prevalence of diabetes in urban areas is double that in rural areas (8% v 4%) and rises with affluence. 21 The International Diabetes Federation gives an estimate of 12% prevalence in Pakistan, with a total of 8.8 million people with diabetes in 2000. 20 In Sri Lanka the 1999 census report records diabetes prevalence as 8% in rural areas and 12% in urban areas 22 ; equivalent current rates for Nepal have been reported as 3% and 15% respectively. 23 Projections for 2020, based on modelled estimates by WHO, show a marked escalation of diabetes related burden in South Asia. 3 The number of people with diabetes is expected to rise by 195% in India during 1995-2025 to reach 57.2 million in 2025. 19 Pakistan is expected to have about 14.5 million people with diabetes by that year (table 2) .
These figures are likely to be higher if current diagnostic criteria are used for diagnosis. South Asians have been observed to have a high risk of developing diabetes at lower levels of body mass index than Western populations.
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Cancer
Cancer is regarded as one of the major noncommunicable diseases affecting South Asia, account- ing for a large proportion of the DALYs lost in this area. 3 Estimates of age standardised rates in this region range from 99.0 to 129.6 per 100 000 in males and 104.4 to 154.3 per 100 000 in females. 25 The most common cancers in males are of lung and oropharynx and in females are of the cervix, uterus, and breast. 25 26 
Chronic respiratory diseases
Chronic obstructive airway diseases (emphysema and chronic bronchitis) and asthma, resulting from indoor and outdoor air pollution, account for a large proportion of the burden of chronic respiratory diseases. 27 28 Morbidity from respiratory diseases accounts for 65 million cases and about 580 000 deaths in India. 29 
Features of non-communicable diseases in South Asia
Although the non-communicable diseases epidemic in South Asia is essentially following the course of similar epidemics in other developing countries, some features characterise non-communicable diseases in this region. Recent studies suggest that the metabolic syndrome is indeed very common in urban Indians. 15 30 The high prevalence of glucose intolerance and the distinctive dyslipidaemic pattern of reduced concentrations of high density lipoprotein (HDL) cholesterol and high concentrations of triglycerides characterise the metabolic profile, and abdominal obesity characterises the phenotype of the urban adult in India. This is also likely to be the pattern in Pakistan, Bangladesh, and Sri Lanka, where more population surveys are needed to profile the South Asian propensity for the metabolic syndrome. The low levels of HDL cholesterol result in dangerously high ratios of total cholesterol to HDL cholesterol, even at concentrations of total cholesterol that would be considered acceptable in Western populations. Cross sectional studies in India show that total to HDL cholesterol ratios of > 4.5 exist in 73% of urban men and 54% of urban women and in 52% of both rural men and rural women; these men and women have total cholesterol values in the range of 4.7 mmol/l to 5.2 mmol/l (K S Reddy et al, unpublished data).
Impaired fetal nutrition, resulting in low birth weight, may be another vascular risk factor relevant to South Asia 31 32 Indeed, it has been implicated in the causation of metabolic syndrome and diabetes, as well as in the mediation of vascular risk through other risk factors, such as high blood pressure. 33 The association may have especially profound effects on the incidence of diabetes and cardiovascular diseases in South Asia, where maternal and fetal malnutrition are common.
With respect to cancers, the high rates of tobacco consumption as well as the diversity of tobacco products available influence the profile of common cancers. Lung cancer is common, as are oropharyngeal cancers, which are linked to tobacco chewing, a distinctive South Asian habit. Cancer of the cervix is common, especially among poorer women, and is associated with many factors.
Indoor air pollution contributes to chronic obstructive airway disease in South Asia, where poorer people burn wood fuel in their homes. It is a major contributor to the disease in regions such as Nepal and rural India and Pakistan. Burning wood fuel in the home is likely to increase the burden of this disease, especially in winter. South Asia is also experiencing urbanisation, with widening income and social inequities. The impact of non-communicable diseases on the rich and the poor are likely to be different, in terms of both the principal causes and the manifestations. The rich, for example, are likely to be more inactive, and the poor will consume fewer fruit and vegetables. As the rich are likely to recognise their risk earlier and seek medical attention, they will develop chronic but manageable disease; as the poor are likely to be less aware of their risk and less able to access medical care, they will develop rapidly progressive disease with early and sudden fatal outcomes. The challenge to public health is to anticipate and avert an epidemic of noncommunicable diseases.
Conclusions
The health burdens of non-communicable diseases are high in South Asia, though there are differences among countries and within urban and rural areas of each country, depending on the level of developmental and epidemiological transition. Many of these disease burdens occur in the productive mid-life period and will, therefore, adversely affect workforce productivity and economic development. Although the absence of well established disease surveillance mechanisms prevents precise estimation of the size of noncommunicable disease burdens, the direction of change is clear-the burden is rising. More accurate estimation of these burdens, their risk factors, and time trends would help to better inform policy and to monitor change in response to public health interventions. Even at the current state of knowledge, however, the magnitude of the problem is large enough to demand urgent attention and action.
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